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1ST THE PROCESSING of metals -

and in the manufacture of vari-
ous'metal articles, it is essential

that various types of soils, scales,
and coatings 'be removed. It would
perhaps be well to mention briefly
the various ways that have been
developed for cleaning metals be-
fore discussing in detail the subject
of vapor degreasing.

The cheapest cleaning solvent is,
of course, water and a number of
water-base cleaning agents have
been used. Alkaline solutions con-
taining caustic soda, soda ash, tri-
sodium phosphate and sodium sili-
cate in an infinite number of com-
binations have been used. These"
solutions react with oils and greases
by a process known as saponification.
This produces a soap-like mixture
having good detergency and clean-
ing action on metals.

Emulsion cleaners are also rather
widely used and consist of mixtures
of water and solvents, usually of the
naphtha type, that are intimately
and uniformly mixed with the aid
of an emulsifying agent.

Liquid solvents are also used in
metal cleaning, mainly where oils
and greases are to -be removed. Vari-
ous active grease solvents can -be
used in the liquid state as a bath
or as a spray. These solvents may be
of the petroleum or naphtha type,
or they may be chlorinated materials
such as carbon tetrachloride, tri-
chloroethylene or perchloroethylene.

Vapor Degreasing;

Still another method widely used
for cleaning metal objects is vapor
degreasing. This is also a solvent
cleaning process but in this case the

, metal objects to be cleaned are
placed in the hot vapors being
evolved by the -boiling, solvent. In-
asmuch as elevated temperatures
are involved, the use of flammable
petroleum solvents is not a safe
practice and as a result vapor de-
greasing is practically always done
with one of the chlorinated hydro-
carbon solvents such as trichloro-
ethylene or perchloroethylene.

•Technical Service and Development,
The Doto Chemical Co. Paper present-
ed to Montreal Chapter American
Electroplaters Society

At this point it -would perhaps be
well to define the process of vapor
degreasing. Basically, vapor degreas-
ing is a process for the cleaning of
metals or other nonporous materials
by suspending them in the vapors
being evolved from boiling .solvents

• such as trichloroethylene or per-
chloroethylene. The parts, being
relatively cool, condense the tri-
chloroethylene or perchloroethylene
vapors on them, which almost in-
stantly dissolve any oil or grease
films and wash them away. Gradu-
ally the parts reach the same tem-
perature as the vapors. At this
point condensation ceases and the

first3

izing, pickling, assembly, ir
or packaging.

History Of The Process
THE PROCESS of metal cleanin

by means of solvent vapors was ;
revealed in a German patent issued ?
in 1909. This particular patent cover.5
ed a process and equipment for de-;
greasing metal objects before gal."
vanizing by means of v o 1 a t i 1 e \
solvents. Since at this time the
industrial use of nonflammable "^
chlorinated solvents was uncommon, ̂

-•this -particular equipment utilized .)j|
flammable petroleum solvents or '
benzene. One of the features of this ..
unit was elaborate auxiliary equipi_4<
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parts can be withdrawn from the
machine clean and dry. Here we
have the basic feature of vapor de-
greasing that makes it such a valu-
able tool in the cleaning of metals.

The solvent condensing on the
parts is always freshly distilled and
free of any contamination. The
metal parts are being rinsed in a
pure solvent which means that no
residual film of grease or oil will
be left on the parts when they are
removed from the cleaning bath. It
has been rather well stated that
vapor phase degreasing can be used
for the removal of oil, grease, tar,
gum, wax, fat, rouge or metal chips
from metal parts •after stamping,
threading, cutting, machining, grind-
ing, polishing, buffing or quenching,
and in preparation for electro-plat-
ing, enameling, rustproofing, galvan-

ment for introducing carbon dioxide
gas to reduce the fire and explt..r."~
hazard.

The vapor degreasing of mciai.*
did not advance x'ery rapidly fol-
lowing the issue of this German _
patent. Further developments in the
solvent vapor cleaning of metals did
not come about until the late twen-
ties when trichloroethylene and
perchloroethylene became available
in commercial quantities. An English
patent of 1927 describes the proces?
of vapor degreasing very much 2?
it is practiced today. This paten:
describes a bucket-like apparatus
with cooling coils in the lid and heat-
ing coils in the bottom, constructed
to support the metal parts to be
c l e a n e d . Trichloroethylene was
placed in the apparatus and the

metal to be cleaned was preferably
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Sectional view of liquid-liquid vapor degr«as«r, hand operated. (Courtesy G. S.
Blakoslee & Co.)

held in a suspended basket. It was "
further specified that the coils in the
bottom were heated with steam and __
the coils in the top were cooled with
water.

From this point, the patents began
to come thick and fast in Western
Europe, Canada and the United
States. At the present time a large
number of patents exist describing
various Modifications of the basic
principles outlined in the earlier
original patents.

The use of the vapor degreasing
process for cleaning metals has
grown by leaps and bounds. At the
present time the number of vapor
degreasers in operation in Canada
and the United States probably is
in excess of 25.000 units. Some idea
as to the magnitude of vapor de-
greasing operations is evident from
the fact that almost 200 million
pounds of solvent is used per year
in the United States and Canada for
metal degreasing operations.

It has been mentioned briefly that
trichloroethylene and perchloror
ethylene are the solvents most wide-
ly used in vapor degreasing opera-
tions. Perhaps it will be well to
discuss these solvents in more detail
and explain why they fit into vapor
degreasing operations so well.

In the first place,' obviously the
solvent used must have excellent
dissolving powers for oils, greases,
waxes, and other types of soil usu-
ally encountered in metal working
operations. Both trichloroethylene
and perchloroethylene are excellent
grease and1 oil solvents as are a
number of other types of organic
liquids.

Next in importance, the solvent
and its vapors should be noninflam-

mable and free from eny explosion
hazard. At this point we must elim-

_inate all of the industrial organic
"solvents with the exception of cer-
tain chlorinated hydrocarbons of
which trichloroethylene and per-
chloroethylene are examples.

Other important properties requir-
ed in a vapor degreasing solvent are
low toxicity, high stability, low cor-
rosion rate and moderate cost. When
all factors are considered, trichloro-
ethylene and perchloroethylene are
the ideal solvents for the vapor
cleaning of metals.

Trichloroethylene is a pure chemi-

cal compound having the _
C,HC1S. It is a liquid about 1.5
as heavy as water, boiling ^
proximately 188 F. One factor"^
makes it an excellent material
vapor phase degreasing is its T
low latent heat of 104 B.tu,
pound, which is only about one i
that of water. In other wordt?
given amount of heat energy '
produce about nine times as
trichloroethylene vapor as
vapor. This means that large ,_
tities of trichloroethylene vapors v,
produced economically for thorouj
cleaning of the metal parts immer
in them.

Another outstanding property
trichloroethylene is the fact that 1
vapors are approximately 4vi
as heavy as air. The trichloroethyj
lene vapors therefore settle to
bottom of the degreaser tank
their, level can be readily controlled,^
thereby minimizing solvent ' v'

Perchloroethylene, with a formul»Hj
of C2Clj, has a 'boiling point of 250 jxj
F., considerably higher than
boiling point of water. This m
perchloroethylene a particularly;7^
effective solvent for removing oil ~<:

and water simultaneously from";.,
metal parts. Perchloroethylene, like'
trichloroethylene, has a low latent
heat and a high vapor density, both
factors being definitely advantage-
ous in vapor phase cleaning.

The chlorinated solvents used in
vapor degreasing are not chemically
pure trichloroethylene or perchloro-
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ylene. It has been found that the
structure of these solvents '

Jguch that they are subject to slight
Composition in the presence of'

ht and oxygen. Many years of re-
rch have gone into the develop-
nt of stabilizers for these solvents

:h have practically eliminated
difficulty with decomposition,

jundreds of patents have been and
• being issued on various types of

{stabilizers and thousands of materi-
~& have been tested.

has been said about the
ftoxicity of the chlorinated hydro-
fcarbon solvents. It would be well to

oint out that trichloroethylene and
[perchloroethylene are both rela-
ftrvely low in toxicity. Most authori-
ties state that a concentration of up

200 ppm can be tolerated for a
egular eight hour working day.

these solvents, when breathed
fin excess, will produce headaches
find dizziness, there is very little
([evidence to indicate that any per-
_ organic damage is done.
St. Most metalworking men are prob-
Eably familiar with the conventional
Ftrichloroethylene vapor degreaser
fin use today. It appears to be a rela-
Ftively simple and foolproof piece of
£ equipment basically not much differ-

from the equipment described
k previously in- the 1927 English pat-
ient. It usually consists of an open
: rectangular tank with a pool of sol-

in the bottom. The solvent is
^vaporized by steam, gas, or electric
I heaters and a water-cooled con-
• denser, or sometimes a thermostatic
• element, controls the level of the
solvent vapors. Since contamination
of the solvent is inevitable and oils,
greases and residues gradually
accumulate, some means must be
provided for periodically distilling
the solvent so that it can be freed
of contaminants. In brief, those are
the basic features of a vapor de-
ereascr.

The Equipment
ALTHOUGH SUCH a unit appears

quite simple at first glance, a great
deal of time and money for research
*nd engineering has been spent in

j 'the development of'vapor-phase sol-
: vent cleaning equipment and many
problems have had to be solved.

Starting with the degreasing tank
"Self, various manufacturers have
Pretty well standardized on the use

£, zinc-coated steel, the zinc being
r ^fp^ed by galvanizing or metal .

"~ methods. Recently, however,
Use of stainless steel clad tanks
become more popular. Although
use of stainless steel clad in-
es the cost of the machine about
or more, it is freqtiently justi-

Comblnation degrease and paint setup, in which the work U hung on the conveyor of
the degreaser and goes continuously through the degreaser, through the paint dip, .
through the paint oven, and back to loading point. (Photo Canadian Hanson t Van

Winkle Co.)

fied by the resulting longer life of
the unit. When moisture is present
in the degreaser, an especially cor-
rosive condition is encountered at
the condensing area where solvent
and water vapors condense simul-
taneously. It is in this zone that the
conventional zinc-coated tank fails
first.

The choice of the heat supply is
another important factor to be con-..
sidered. It can be either steam, gas
or electricity. Steam heated degreas-
ers are the most common in the
average industrial plant where pro-
cess steam is usually available. It
is generally recommended that tri-
chloroethylene units be operated on
steam at 10 to 15 psi gauge. This
produces a maximum temperature
of about 250 F.. which is well below
the thermal decomposition of tri-
chloroethylene and is ample to distill
the trichloroethylene from the resid-
ual oils and greases that accumulate.
Perchloroethylene degreasers are
usually not operated on steam be-
cause perchloroethylene with its
boiling point of 250 F. requires the
use of 60 pounds gauge steam, which
is not always readily available.

The use of a gas flame for heating
degreasers is confined mostly to the
large units. Gas-fired equipment re-
quires additional safety thermostats
in the liquid bath to prevent over-
heating and decomposition of solvent
and sludge. Gas-fired units must also
have carefully constructed flues to
carry away the products of com-
bustion. These are necessarv be-

cause decomposition of so lven t
vapors will occur in the vicinity of
open flames, products of the decom-
position being undesirable from the
standpoint of corrosion and toxicity.

The third method of heating the
solvent, that is by electricity, is
confined for the most part to com-
paratively small units. These units
have usually been designed for use
with perchloroethylene. Electrical
heating has a definite advantage in
that it allows the design of com-
pletely portable vapor phase de-
greasing machines. This is the case
because the vapor level can be
readily controlled thermostatically
instead of by means of water-cooled
coils. The electrically heated de-
greaser requires only a suitable
electrical outlet for its operation
while the steam heated unit must
be piped up with water and steam,
and the gas-heated unit must be
piped to gas and water and in addi-
tion have a permanent flue. Although
electricity is an expensive heating
medium, the power is on in an elec-
trical degreaser only about half of
the time. This tends to bring the
heating costs for steam, gas, and
electrically heated units more nearly
in line

Controlling Vapor Level
Having established a method for

vaporizing the solvent, a means must
now be provided for controlling the
level of the vapors. This is accom-
plished in steam and gas heated
units by placing a jacket or coil, or

(Continued on page 236) -
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'. (Continued from page 213)
.*&•• somatimes both, around the perimi-

-:C^ ter of the tank and circulating cool-
_ing water. The solvent vapors upon

. reaching this cooling zone condense
' to a liquid and are carried back into

the bottom of the degreaser or into
a separate tank. With machines of
this type, it is the usual practice to
place a safety thermostat above the
normal vapor level. The purpose of
this control is to automatically cut
off the heat and prevent loss of sol-
vent in -the event that the cooling
water,is not turned on.

The vapor level in electrically
heated units can be controlled very
satisfactorily by means of a thermo-
stat on the vertical wall of the- de-
greaser. In such a unit the solvent
vapors rise until they reach the
thermostat. The thermostat then

•• - opens a relay switch that shuts off
the electricity to the heaters. Within
a few seconds the solvent vapor
level drops away from the thermo-

S'* • -H Vapor Degreasing
vapor losses. This area is known as
the freeboard and by experimental
tests, it has besn established that
the height of the freeboard should be
from one half to six tenths of the
open width of the degreasing tank.
Certain unusual installations may
require an even greater freeboard.

Solvent Contamination
In vapor degreasing it is obvious

that the solvent is gradually picking
up soluble oils and greases from the
work being cleaned. As the amount
of oil dissolved in the solvent in-
creases, the boiling point of the sol-
vent-oil mixture gradually rises. It
is recommended that trichloroethyl-
lene degreasers not be operated be-
yond the point where the boiling
point of the dirty solvent exceed
about 195 F., which occurs when the
oil concentration reaches about 20%
or 25%. Similarly, it is recommended
that perchloroethylene units not be
operated at temperatures above 260

Degroaier used in the aircraft industry for cleaning 30-foot span. (Photo Canadian
Hanson & Van Winkle Co.)

slat and the power" is restored. In
this manner the vapor level fluctu-
ates back and forth over a range of
two or three inches as the power
goes off and on. Since no water lines
are required, as previously men-
tioned. such a unit has the advantage
of complete portability.

The cooling coils or thermostats
are never placed at the top edge
of the machine. Instead the walls
extend for some distance above the
desired vapor level. This wall area
above the vapor level serves a defin-
ite purpose in reducing the effect ol
stray i,::- current;, ihereoy reducing

F. The reason for this is twofold: if
temperatures are allowed to go
much above these limits some de-
composition and corrosion are likely
to occur. In addition, the generation
of vapors will be considerably
diminished, since less heat will be
transferred.

In order to separate the solvent
from the oil, some means of solvent
distillation must be provided. In
many of the smaller machines the
degreaser itself functions as a still.
This is accomplished by a simple
and ingenious method. The de-
?:-easer. of course, continually distills

and "condenses pure solvent on the!
cooling coils. A gutter or troiigfi-
located beneath the. coils catches
pure, distilled solvent as it d
from the cooling coils and carries it1
to a separate storage tank or coni-j
partment Distillation is continued'
until most of the solvent has been,'!
separated, after which the oily resii':
due is dumped. In some large instal-5j
lations the dirty solvent-oil mixture"
is removed from the degreaser and)
placed in a regular solvent still that:'
is entirely separate from the
greaser.

In nearly all degreasers a water'"'
separator is provided. All of the-
freshly distilled. solvent is passed

. through this piece of auxiliary equip. .3 ^
ment. The purpose- of the water-.-'̂ j
separator is apparent from its name. £$
Small quantities of water almost'
•inevitably" collect in a degreaser,
either coming from the work, or "£
from the atmosphere. The presence '"'
of the water in the solvent tends to.
increase corrosion and solvent losses
and it is therefore desirable to re-
move it as completely as possible.
The water separator accomplishes
the removal of -water through a sys-
tem of baffles inside a small tank.
Its action depends on the difference
in density between the chlorinated
solvents and water.

While practically all vapor de-
greasers using chlorinated solvents
have the various essential features
just described, there are many dif-
ferent modifications in design. Vapor
degreasers vary in size from small
bench-type units less than a foot
square used in jewelry manufacture
up to huge continuous units 75 to
100 feet in length that are used in
the automobile industry.

Immersion Has Its Place
IT HAS BEEN found in practice

that immersion in liquid solvent or
a high-pressure spray of solvent,
greatly assists the regular vapor
phase degreasing. This is especially
true where tightly adhering solid
particles of dirt are present. In or-
der to take advantage of spray and
immersion, a number of systems
have been devised. It is an essential
feature of all these systems that the
last cleaning step consists of with-
drawing the work through the sol-
vent vapors so that pure condensed
solvent rinses the work completely
free of oil or grease.

Many degreasers have electrically
operated centrifugal pumps and
spray nozzles as auxiliary equip-
ment. With such an arrangement the
work in the vapor degreaser can
be sprayed with a high-pressure
stream of hot solvent which assists
in dislodging insoluble particles. Sol-
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^yih't losses with such a system, how- soil removal. From the boiling soi-&v iafjons the work doubles bai"
>-•-— - — ,_.,-,__ . , . . __ , . „._ vent ^ work goes into a bath Oj;.•.•:• itsejj inside the degreaser in a

warm solvent where it cools below\~-~ of' "Ferris-wheel" arrangement
the boiling point This is a necessary :.. that an operator can stand in J

step in order that the final vapor — location, place dirty work oa
rinse be effective. When the work-" conveyor for entrance into the'i
has cooled sufficiently, it is raised " ~
into the boiling solvent vapors for
a final cleaning.

Installation Precautions
Mechanized For High Production CONSIDERABLE THOUGHT
Small vapor degreasers are usu- . care should be given to the insl

ally batch type units in which the ^ of & hase d

work ,s handled manually. Larger j instaUed vapor degr*
units are frequently continuous in - - - 5

operation with the work being
moved a l o n g on conveyors. The
overhead monorail type of conveyor
is frequently used. Crossbar type
conveyors on which parts or baskets
of parts can be hooked are also
commonly used. Conveying screens
are found in some machines. Here
the parts are dumped in random
fashion on a moving screen that
carries them through the degreaser.

•, are likely to be large unless the
spray is operated carefully. Ma-
chines of this type are generally re-
ferred to as Vapor-Spray-Vapor
units.

.;•.' In another common type of ma-
the •bottom part of the de-

greasing tank is divided into two
sections by means of a dam. In one
compartment the heating coils boil
and vaporize the solvent in the
conventional manner. The condens-
ing solvent on the walls runs into
another compartment and eventu-
ally overflows the dam and runs
back into the vaporizing compart-
ment With a machine of this type
it is possible to immerse the work
in warm solvent and then withdraw
the work into the solvent vapors
where sufficient condensation occurs
io give a thorough rinsing action.
Degreasers of this type are known
as warm liquid-vapor machines.

Vapor degreasers, having three
separate compartments, are also
used. These are designated as boil-
ing liquid—warm liquid-vapor units.

Here the work is first placed in a
bath of boiling solvent where the
violent convection currents in the
boiling chlorinated solvent assist in

veyor design and general equipment
layout are usually dictated by the
space limitations of the installation.
In some installations the work
passes straight through the machine
to emerge some distance away from
the point of entry. In other instal-

can be operated in perfect sa
but a poorly installed machine
be a hazard and an unnecess
expensive piece of equipment
operate. It should be rememl
that the escape of large quantitie
of vapor may be a health ha
and definitely is a needless e:

Vapor degreasers should, prefe
"ably, be'sel'tip in a fairly :

in order that solvent vapors
be readily dissipated. If it is neces-sf

._ ._.sarv to install a vapor
a small room, exhaust fans

azardl

' large roomf
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BLAKESLEE CONVEYORIZED DEGREASER
COMPLETE UNITS FOR AVTOMAT1C METAL CLEANING

Olden Canadian Manulaetereri of Parti Waihlnt Machine*.
1'crreucrt and Continuous Pickllnc Equipment.

G. S. BLAKESLEE & CO., LIMITED
JI379 Bloor St. Welt KEnwood 1153 Toronto, Conada

be provided to give a gentle move-
ment of air away from the operator.

Although a gentle movement of'•
air is desk-able, a degreaser should ;••
never be installed where there is t 5:
rapid movement of air or draughts. '
Care should be taken to avoid in-"-"
stallations near unit heaters, doors,
or windows. Strong movement of
air across an open degreaser will
produce a turbulence that causes ex-
cessive quantities of solvent vapors
to be driven out of the machine. If
it is 'necessary to set up a machine
in an area of strong draughts, it is
desirable to set up auxiliary baffles
to break up the air currents.

Vapor degreasers must not be
installed in close proximity to open
flames or very hot surfaces unless
the combustion products are carried
outside of the building. As mention-
ed previously, at very high tempera-
tures, in the neighborhood of several
hundred degrees, the degreasing sol-
vents begin to decompose into toxic
and corrosive compounds. Welding
operations, either gas or electric,
should not be conducted close to »
vapor degreaser that is in operation.

Economy Of Materials
Since trichloroethylene and

chloroethylene, in common
many other chemicals, are currently
in rather short supply, it would
well to point out some of the
operating practices that will help
stretch the degreasing solvent with-
out any sacrifice in the quality of
work produced. It should also
remembered that cutting down
solvent losses is not only economic-
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sound, 'but also results in less

.^contamination of the surroimding
•^^Tatmosphere.
•S*l;'/:. K has been established that sol-
TJ.J"*; vent is needlessly lost when the de-
\\-!- greaser is left idling for long periods
V-t£_pf time. Although the condensing

arrangement on a well-designed
vapor degreaser is very efficient,
small solvent losses will occur under
idling conditions. If, because of the
irregular flow of work, it is neces-
sary to keep the degreaser heated at
all times, it is wise to see that the
top of the unit is covered whenever
possible. It seems almost too obvi-

should be turned on before heating^ crease. To" prevent such losses do :
the solvent and in shutting downer" overload the degreaser so that th^
that the' cooling water should be-^ is a large drop in the vapor lei
left on until the solvent is cooled. ••Jsi In such instances the solvent vap

Where work is handled manually^?"''mix with air.that has drawn into :
it should be pointed out that woodenjS." ''unit, resulting in less efficient o
frames and ropes for holding tfae~ "densation. If work 'is placed in
work should not be introduced into^-'unit in a metal basket the bas
a vapor degreaser. Porous materials .'J, should not be so large that it i
of this type readily absorb solvent.: as a piston and forces out solveij
and cause excessive solvent losses!

Work should be introduced into'
the degreaser so as to disturb the
vapor as little as possible. Where

SPINDLE

I SPINDLE

Maximum economy of opera [ion
on long-run job*, with an uncluttered,
easily*reachcd tooting area that
allows rapid and accurate positioning of
tools and attachments ... permitting
precise inspection of work finish
and tolerances OH the tmebine. The
Greenlee "Six" is available in I ", 1-5/8%
and 2" capacity —the "Four" in
1-5/8" and 2-5 8* capacity.

GREBNLEE

eapreulx lor ihotc of vou who tie cnncertxd
with tirioui phatet of automatic screw
machine production. The* cimcain prac-
Heal and tnformamc articlei dealing
with looltnjc and maintenance, jtencrouilv
illimretcd with drawings and ptuKupripht.
If vou wuh s-otir name added
to our mailing Int. send »our request, on
tumpanv letterhead, to:

The Lditor. .i*i»tmitir \nrt

GrUCNUE BROS. ,
I966«.... ..... •..

CO.

CANADIAN REPRESENTATIVE
RUDEL MACHINERY COMPANY, Ltd.

601 Security Building 614 Saint James St. Weit

!

137 Wellington Si. Wen
TORONTO. ONTARIO •WJNDS'OR, ONTARIO MONTREAL, QUEBEC

' vapors into the surrounding atmo|
. phere. The rate at which work
lowered into and raised out of tl
machine is also important in main-1
taining a reasonably constant vapor I
level, it is a generally accepted fact 1
that work should be moved in and !
out of the degreaser at .rates no
greater than 11 or 12 feet per min-

. .ute..-,.. -
It has previously been mentioned 1

that the use of portable solvent
sprays in conjunction with _ the

—vapor degreaser sometimes results
in higher solvent losses. This is par-
ticularly' true if solvent spray is

. held above the general vapor level.
The resulting 'turbulence in such
instances increases vapor losses
appreciably.

It has been mentioned that water
in the degreaser is an undesirable
condition from the standpoint of
corrosion of equipment. Water is
undesirable also from the standpoint
of solvent losses. When excess water
is present so-called white "ghost
vapors" are formed which, being less
dense than pure solvent, are more
difficult to condense. The formation
of these mixed solvent-water vapors
therefore results in abnormal sol-
vent losses.

Excessive losses of liquid some-
times occur when parts are of such
shapes that they trap condensed sol-
vent. In these cases it is worth while
to stack parts in such a way that a
minimum of liquid solvent is trap-
ped. If it can be done without dam-
aging the work tumbling of the parts
will also prevent trapping and drag-
ging out of liquid solvent..

The work should be left in the
machine until it has reached the
temperature of the vapors and no
longer condenses liquid solvent on
it. When this condition has been
reached the work can then be with-
drawn clean and dry with a mini-
mum loss of solvent.

Another possible source of solvent
loss is incomplete distillation in
which excessive quantities of sol-
vent are left in the distillation resi-
dues. In a small unit which is self-
distilling little can be done to elimin-
ate these losses. In larger systems

doit,
oftht
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Big steel Mill saves-
^ --= -̂S«l»iA^S^̂ k

o hours
of

down time
plus

12 man-hours on
each routine
roller-journal

overhaul

using
IMPACT SOCKETS and EXTENSIONS

Saving six hours of production
time of a hot-broach unit in
one of the largest mid-west
steel mills undoubtedly earns
enough money to buy many a
set of Snap-on Heavy-Duty Im-
pact Sockets !

Add 12 man-hours of skilled
maintenance mechanics' time
and you've got a savings total
to gladden the heart of any
cost-worried works manager.

This job demands removal of
16 bolts on each roller. For
years it's been a slow, sledge-
wrench job, averaging 8 hours
apiece for two workers. Today,
using a iVi" drive impact gun,
with Snap-on Impact Sockets
and Extensions, the job is done
in 4 hours.

Such savings are frequent
among Snap-on users. Snap-on's
nation-wide tool service —
backed by 30 years' experience
in tooling every type of indus-
try for production, assembly
and maintenance operations—
is your assurance of the best
obtainable tools for your needs.
Write for catalogs and address
of nearest Snap-on branch.

*Sooi>-on k th« trademark of Snap-on Tools Corporation.

SNAP-ON TOOLS
OF CANADA, LTD.
OEPT. CM6, 41 CRANFIELD ROAD

TORONTO 13, OUT.

where a. separate still is"'use
steam: can be fed into the"'
residues for a more compiiitS
covery of the degreasing-/'s5E'
from the oils and greases. -•-" "^
; Despite the fact that" dist __
unavoidably -results in some lot
solvent, this important phase*
vapor degreaser operation should*
be neglected. No hard and fast"] "
can be laid down as to when
lation is necessary because
pends entirely on the type>
quantity of work being process!
Adequate distillation of solvent*
thorough cleaning of the deg ~_
sump is the best way to av'Sf
troubles with solvent breakdo*
since the accumulation of dirt
metal particles around the degr
heating surfaces result in Iocs
overheating of the solvent For
reason careful attention should
payed taihe accumulation of soluble!
and insoluble residues.

Every metal working industry I
is faced with the problem --of-
moving oil, dirt and other residu
from metal surfaces can use vapo
phase degreasing to an advantage^
There are machines designed
handle practically any desired vot-Sf
ume of work. The equipment is con
pact in size and when operated
accordance with the manufacturert^
recommendations is practically free'Sf
of any hazard. The equipment oper»jpl
ates economically and efficiently
producing work that is clean and drjrji
and ready for further processing Sgj
assembly, inspection, or packaging. |f

Aerial Tramway
Consideration is now being given

to the erection of a -JO-mile aerial
tramway to ferry supplies over the
9,000-ft. Cascade Mountains in
Northern British Columbia to the
site of the development of the Alu-
minum Co. of Canada in Northern
British Columbia.

Possibility of such an air-lift '»J
now being studied by Alcan and the ^
B. C. Department of Lands a"*
Forests. If practical, a two-in. cable
will operate from Kcmano on the
Pacific side of the tunnel site to **".
crest of the mountains and beyond.'^
An attachment will be arranged to
bridge the gap between the skyliae ^
and Tahtsa Lake, first in the serie* '
to be dammed for hydro power. ;

The sky-lift will be used to ferry',
supplies from Kemano to the fi1** f
dam project. In slack times the cable ,;
will be run the other way to carry
surplus logs over the mountain to
tidewater on the Pacific side.


